Introduction {#sec1-1}
============

Hepatitis C (HCV) is a major cause of liver cirrhosis and hepatocellular carcinoma ([@ref1]).

The global prevalence of anti-HCV was estimated at 2.0% (1.7-2.3%) among adults and 1.6% (1.3-2.1%) for all ages corresponding to 104 (87-124) million and 115 (92-149) million infections, respectively. The viraemic prevalence was 1.4% (1.2-1.7%) among adults and 1.1% (0.9-1.4%) in all ages corresponding to 75 (62-89) million and 80 (64-103), respectively ([@ref2]).

A study conduct in 2013 in Europe has estimated that the prevalence of HCV varies between 2,4% for western and Central Europe and 2,9% for Eastern Europe. The global population of this area is approximately 740,000,000 persons leading to an estimation of the HCV infected pool of more than 19,000,000 person. The shortcomings of this and other study reside in the fact that evidence is based on surveys often conducted in selected groups, or excluding high risk population such as prison inmates and groups of persons living in social exclusion. The attributable fractions of cirrhosis for HCV are 38% for Western and 34% for Eastern Europe while those for hepatocellular carcinoma are, respectively, 44% and 15% ([@ref3]).

Despite the burden HCV imposes on national healthcare systems and budgets, HCV has failed to attract the type and level of attention it calls for from health policy makers, healthcare workers, and indeed the public at large. WHO resolutions ([@ref5]) and guidelines ([@ref6]), as well as a meeting by the Viral Hepatitis Prevention Board ([@ref7]) have all called for more attention to the problem. All these calls for action have mentioned the growing role of migration as a possible driver of the epidemic.

In 2015 alone, over one million migrants, refugees and asylum seekers arrived in Europe, ([@ref7]) adding to an existing migrant population of around 72 million people ([@ref8]). Many of them are from countries where both HBV and HCV are significantly more prevalent than in Europe. The contribution of migrants to the changing epidemiology of HCV in Europe has been referred to in several studies ([@ref3], [@ref9]-[@ref11]).

Proportionately high rates of HCV in migrant populations have been reported in Italy, the Netherlands, Sweden and the UK10-13 and in 2014 the ECDC reported that in Spain the prevalence of HCV ranged between 0.4% and 0.9% among migrants from Latin America, 1.9% among migrants from North Africa and between 9% and 15% among migrants from sub-Saharan Africa and Eastern Europe.14 Similarly in Germany, where between 23 and 37% of all reported HCV is in people of foreign nationality, migration from Turkey and Eastern Europe is thought to be an important factor in changing patterns of HCV ([@ref17]).

Although rates of HCV among migrant populations typically reflect the prevalence of the disease in countries of origin, there are also reports that HCV rates among migrants in Europe are higher than in home countries ([@ref18]). This suggests that the migration process itself may prompt behaviors that expose migrants to a higher risk of HCV ([@ref19]-[@ref23]). Migrants are also represented in other known HCV risk groups, such as prisoners, ([@ref24]) and men who have sex with men ([@ref25]).

A common feature among migrants and refugees is also self perceived loss of power and difficulty in making key decisions on health and healthcare seeking ([@ref26]). Culturally defined attitudes to disease prevention and treatment vary widely and this can easily complicate public health initiatives. Mass migration into Europe is changing the epidemiology of HCV. To what extent countries are prepared to respond to the challenge is not clear. The public health sectors' response to migration has been slow, and in the case of HCV there is little evidence of concerted action. Although studies have shown the cost effectiveness of screening migrants for HCV, only four countries in the EU have adopted migrant screening policies and while there have been some advances in the form of migrant friendly hospitals, migrants on the whole continue to be ignored as a group that has special psychosocial as well as medical needs. If the goal of HCV eradication is to be achieved much more inclusive policies and practices will be required ([@ref26]). An imperative need now exists for new thinking, increased resources, and better training of health-care staff working with these new populations ([@ref27]).

Analysis of literature {#sec1-2}
======================

The starting point of this analysis is represented by the prevalence data of HCV infection in the places of origin of the migrants (being the local ones relative to Italy scarcely available) from which any problems can be extrapolated (a lower prevalence of infection in one present population with greater consistency on our territory implies a greater impact, in absolute numerical terms, of a higher prevalence in immigrants of another nationality not represented in Italy).

Of particular importance is the analysis of prevalence of HCV infection compared to starting populations also according to age groups, since the clinical condition of a fifty year old compared to that of a thirty year old can be very different. Another aspect to consider, in countries of South America or Africa, is the failure to guarantee the rights to health and care for those not covered by social insurance (a condition that can involve more than half of the less well-off), condition which can promote the transmission of the virus. To this end, after an accurate bibliographic research, an analysis of the costs incurred in health by the most significant epidemiological States of the infection in question is reported.

The HCV seroprevalence among immigrants in Italy {#sec1-3}
================================================

The available data on immigration in Italy of HCV-positive subjects are scarce and not uniformly reported to the entire national territory. However, there are many studies that carefully address individual local realities.

A recent retrospective multicentre study with the aim to evaluate the clinical and epidemiological features of HCV infection in a cohort of immigrants in Italy shown that migrant populations had higher rates of HCV-related chronic hepatitis than the indigenous population; in some cases the infections were contracted in the country of origin, but in others the infection took place in Italy ([Table 1](#T1){ref-type="table"}). The most commonly represented genotype, besides 1, was 4, especially among Africans. The therapeutic management of immigrants proved to be very difficult, mostly but not exclusively because of social factors ([@ref28]).

###### 

HCV-RNA positive patients (119) (29)

                       *No.*   \%
  -------------------- ------- ------
  Sub-Saharan Africa   24      20.2
  Asia                 17      14.3
  East Europe          71      59.6
  North Africa         5       4.2
  South America        2       1.7

A series of studies have analyzed the changes in the epidemiology of hepatitis C in the various areas of Italy and how immigration has influenced these changes.

In a study conducted by Chiaramonte M. et al. on HBV and HCV infection among non-European Union immigrants in North-East Italy, resulted that among the 933 individuals screened for HCV infection, prevalence of antibody was much lower (0.9%) than that observed in the Italian general population (3.2 in the North-East Italy, 12.6 % in the South Italy). That's why we can consider the risk of HCV spread from non-EU immigrants very low. No significative differences were observed in the prevalence of anti-HCV according to the age group, sex and region of origin ([Table 2](#T2){ref-type="table"}). The results of this study demonstrate that the prevalence of HCV infection seems to be similar or lower than the host population, while that HBV infection among immigrants from non-UE countries is still very high because of the high endemicity of HBV in the place of origin. This difference depends on the different way of transimission: iatrogenic for HCV and household or sexual for HBV ([@ref29]).

###### 

Data on the anti-HCV patient subjects (30)

  Age (year)   Sex   Region of origin           HRsAg   Anti-HBc ± anti-HBs   Risk factors
  ------------ ----- -------------------------- ------- --------------------- ---------------------------------
  21           m     Eastern Europe             --      \+                    n.i.\*
  30           m     Latin America              --      \+                    n.i.
  31           f     Eastern Europe             --      \+                    n.i.
  36           m     North Africa/Middle East           \+                    Multiple surgical interventions
  19           f     Eastern Europe             \-      \-                    Presence of STD†
  29           m     North Africa/Middle East   --      --                    Multiple partners
  29           f     Eastern Europe             --      \-                    Occupational
  34           m     Latin America              --      --                    Multiple partners. HIV+

\* n.i., information not available.

† STDs, sexually transmitted diseases.

Another study, conducted in a community of Sub-Saharan Immigrants living in Verona (Northern Italy) made for analyze the epidemiology of HAV, HBV and HCV, revealed that the HCV positivity rate resulted similar to the prevalence of the Italian population: Of the 182 people enrolled, 5 males (2.7%) who had been in Italy since 2003 were HCV positive. Two of them had a history of HBV infection. No specific parenteral risk factors emerged for these subjects, nor there were any significant differences in their sociodemographic characteristics, though they mostly declared a lower educational level and unemployment ([@ref30]). The prevalence of HCV infection (2.7%) in this immigrants was a little higher than that reported in a similar study (0.9%) carried out in the mid-1990s by Chiaramonte and colleagues, ([@ref29]) but it is substantially the same as the estimated prevalence in their geographical area of origin (on average around 3.0%) ([@ref31]). In any case as the most recent Italian data show an HCV incidence rate of 0.5/100,000 and a prevalence rate that ranges from 3% to 26%, ([@ref32]) there is no evidence of any particular impact of this infection on the autochthonous population.

A study published in 2001 assessed the prevalence of viral hepatitis infections in a sample of Kosovar refugees that arrived in southern Italy as a result of the 1999 war in the Balkans. This study indicate that the level of endemicity of HCV infection in the Kosovar population was low, in fact the prevalence of anti-HCV antibodies was 0.7%, in agreement with the prevalence rates reported in the population of European countries ([@ref33]).

Another study in 2003 investigated the prevalence of hepatitis infection in a sample of 1005 refugee Kurds from Iraq and Turkey. In this population the HBV infection is moderately endemic, while the prevalence of HCV infection is low. Only the subject that was confirmed positive for anti-HCV (0.1%) and HCV-RNA showed a 4c/4d genotype ([@ref34]).

In Italy in 2002 was performed a retrospective multicenter study to evaluate the prevalence of hepatitis in hospitalized immigrants in Italy. It was evinced that 282 of the 2255 immigrants analyze were affected by hepatitis (12.5% of total hospitalised patients). The prevalent form was HBV-related (41.6% in chronic forms and 48.4% in acute), while the rate for HCV were less frequent (37.5% in chronic and 3% in acute). The most part of patient were men (59.6%), with a mean age of 34.2 years and come from east-European countries (34.39%). Viral hepatitis are the third infectious diseases evidenced in immigrated population. HBV-chronic hepatitis is the prevalent form in immigrated patients, as expression of absence of vaccine prophylaxis in many countries ([@ref35]).

A new picture of HCV epidemiology in Northern Italy is instead offered by a study conducted on a cohort of 965 subjects all resident (including 47 immigrants), anonymously tested for HBV and HCV infections: the overall prevalence of anti-HCV was 2.6%, with a bimodal distribution characterized by the highest prevalence (12%) in subjects over 75 years old; none of the subjects under 25 years old was anti-HCV positive; anti-HCV positivity was similar in males and females (2.4% vs. 2.7%); HCV-RNA was positive in 40% of cases and genotype 1 was the most common. A cohort effect showing a reduction of HCV infection in the elderly, possible due to age-related mortality ([@ref36]).

A huge study based on screening of undocumented migrants or refugees for HBV, HCV and HIV was conducted from January 2012 to June 2013 at four primary-level clinical centers in Naples and Caserta, in Southern Italy: Of the 882 individuals enrolled, 35 (4%) were anti-HCV positive and seven (1%) had more than one infection ([Table 3](#T3){ref-type="table"}). All participants with a detectable serum marker of HBV, HCV or HIV infection were unaware of their sierological status. HCV infection was more frequent in individual from Eastern Europe 12/198 (6%), and in those from India-Pakistan area 91/126 (7%) then in those from sub-Saharan 17/144 (4%) and Northern Africa 2/80 (2%). In individual from Eastern Europe, anti-HCV positivity was higher in people aged 16-30 years and 31-45 years, whereas non positive individual was observed in older age group. A high prevalence of anti-HCV positivity was also found in all age groups of individuals from the India-Pakistan area. The prevalence of anti-HCV positivity was 9/183 (5%) in individuals from sub-Saharan Africa aged 16-30 years, 7/229 (3%) in those aged 31-45 years and 1/32 in those aged 46/60 years. Of the 68 individuals from Northern Africa tested for anti-HCV, only two were positive, both in the 31-45 age group. Compared with individuals in the subgroup with no serum markers, those in the four aetiological subgroups were less frequently female, had fewer years of schooling and more frequently came from sub-Saharan Africa. In these aetiological subgroups, the percentages of individuals reporting risk factors for acquiring HBV, HCV or HIV were very high but similar to those found in the subgroup with no serum marker, and, Therefore, infection associated risk factors may be difficult to determine. It is noteworthy that many of the infections were detected in individuals who had experience unsafe healthcare practice and that only a few individuals reported drug use or have a blood transfusions. The HBV, HCV and HIV infections in the undocumented migrants and refugees screened serve as a reminder to the Italian healthcare authorities to carry out extensive screening and educational programmes for these populations ([@ref37]).

###### 

Characteristics of study participants by geographical area of origin, Caserta and Naples, Italy, January 2012-June 2013 (n = 848) (37)

  Characteristic                                       Northern Africa n (%)^a^   Sub-Saharan Africa n (%)^a^   Eastern Europe n (%)^a^   India-Pakistan area^b^ n (%)^a^
  ---------------------------------------------------- -------------------------- ----------------------------- ------------------------- ---------------------------------
  Number of patients                                   80                         444                           198                       126
  Mean age in years (SD)                               37(8.6)                    33(8)                         40.4(12.7)                33(11)
  Number who were male (%)                             76(95.0)                   366(82.4)                     66(33.3)                  117(81.9)
  Mean length of time living in Italy in months (SD)   91.8(77.2)                 53(46.7)                      61.8(46.4)                43(48)
  Number of years of schooling (SD)                    8.2(4.7)                   5.4(5.i)                      93(5)                     8.7(45)
  Number using alcohol^c^ (%)                          21(26.3)                   81(18.2)                      24(12.1)                  4(3.2)
  Status in country, n (%)                                                                                                                
  Undocumented migrants^d^                             47(58.8)                   304(68.5)                     154(77.8)                 97(77 0)
  Refugees                                             33(41.2)                   140(31.5)                     44(22.2)                  29(23.0)
  Reported risk factors^e^, n (%)                                                                                                         
  Use of drugs                                         1(1.2)                     0(0)                          2(1.0)                    0(0)
  Unsafe sexual intercourse^f^                         20(25.0)                   40(9.0)                       19(9.6)                   7(55)
  Surgery/dental care/abortion                         60(75.0)                   226(50.1)                     166(83.8)                 10(7.9)
  Blood transfusion                                    1(1.2)                     8(1.8)                        7(3.5)                    0(0)
  Other parenteral exposure^g^                         54(67.5)                   353(79.5)                     154(77.8)                 8(6.3)
  Not stated                                           0(0)                       0(0)                          0(0)                      101(80.2)
  Serological status, n (%)                                                                                                               
  HBsAg positive                                       2(2.5)                     62(14.0)                      12(6.1)                   4(3.2)
  HBsAg negative/anti-HBc positive                     15(18.7)                   253(57 0)                     60(30.3)                  37(29.4)
  Anti-HCV positive                                    2(2.5)                     17(3.8)                       12(6.1)                   9(71)
  Anti-HIV positive                                    0(0)                       12(2.7)                       5(2 5)                    1(0.8)
  Any serological marker                               19(23.7)                   320(72.1)                     89(44.9)                  51(40.5)
  No serological marker                                61(76.3)                   124(27.9)                     115(58.1)                 75(59 5)

A research conducted among refugees hosted in the Bari Palese CARA (Asylum Seeker Centres) in Southern Italy (Apulian Model) to study seroprevalence of viral hepatitis and HIV in 2008, involving 529 refugees, found that 44 individuals (8.3%) were HBsAg positive, 24 (4.5%) anti-HCV positive, and 8 (1.5%) HIV positive. In the opinion of the authors, these results - such many others - confirmed some traditional concerns about migrant health and especially about the control of infectious diseases among these populations and the need to strengthen screening to aid the development of trust between migrants and resident population ([@ref38]).

In a previous study, also conducted in a population of refugees of various nationalities, living in forementioned Asylum Seeker Centre in Bari Palese, was assessed the prevalence of HIV, HBV and HCV serological markers and the prevalence of VDRL positive subjects . The study was carried out in the period May-July 2008 and recruited only voluntarily enrolled healthy refugees. A total of 529 refugees, 442 males and 87 females, aged between 7 and 52 years, were studied. Of these, 510 were from Africa and 19 from Asia. A total of 24 (4.5%) individuals, 23 males and 1 female were anti-HCV positive. In detail, the figures were 4.3% for African refugees and 10.5% for Asians. A significant proportion (12.3%) of asymptomatic refugees presented with at least one condition potentially associated with long-term complications and risk of secondary transmission ([@ref39]).

In another study was assessed the seroprevalence of hepatitis B, C and D markers in a sample of 670 Albanian refugees in Apulia, in 1997: the prevalence of anti-HCV antibodies resulted low (0.3%, 95% CI: 0.0-0.7) ([@ref40]).

Another study aimed to describe the prevalence of HBV, HCV, and HIV infections in a cohort of immigrants living in Palermo, Sicily. The study was carried out in the period May 2006-June 2010 and recruited a total of 393 patients. Overall, 22/393 (5.6%) immigrants were anti-HCV positive and 13/327 (4.0%) were infected with HIV. Findings from this study suggest that a suitable screening protocol for the viral blood/sexually transmissible diseases is recommended on entering Italy, and the adoption of health control strategies should also be considered to safeguard the health of the local population ([@ref41]).

Another study was conducted in three areas of Sothern Italy on undocumented migrants and refugees, it was a screening performed from 2012 to 2015, involved 1,727 immigrants in the Campania and Apulia. 70 (4,1%) of 1727 subjects screened were anti-HCV-positive and 55,7% of this resulted positive to HCV RNA. Patients in the anti-HCV/HCV-RNA-positive subgroup compare with those in the other two subgroups more frequently came from Northern Africa and more frequently declared risk factors associated with parental transmission of HCV infection (Tab.4). The 35,5% of cases showed HCV-genotype 1a or 1b, 23,8% genotype 2 and 22,6% genotype 3. Clinically: 11 (35,5%) HCV-RNA-positive cases were HCV inactive chronic carriers, 18 (58,1%) had chronic hepatitis and 2 (6,4%) liver cirrhosis ([@ref42]).

The prevalence data of HCV infection in the places of origin of the migrants {#sec1-4}
============================================================================

According to WHO estimates, an estimated 500 million are living with chronic viral hepatitis, making HBV and HCV one of the top 10 infectious diseases killers globally ([@ref43]). A recent review that have analyzed data between 2000 and 2015 showed that globally the prevalence and number of HCV infected patients, if compared to a similar study concerning the period 1990-2005, has decreased from 2,8% to 2,5% and from 185 to 177 millions. It's interesting to note that the most relevant decrease has been observed in the high income zones, especially in Western Europe, Southern Africa and Australasia, whereas a massive increase it's reported in some of the low income areas of Central Africa and Central Asia ([@ref44]).

A meta-analysis published in 2015 that have evalueted seroprevalence of Hepatitis C Antibodies suggest that migrants from intermediate or high HCV prevalence countries represent an important risk group for HCV infection. The overall pooled anti-HCV seroprevalence in migrants in this study was 1.9% (1.4%-2.7%). Globally, anti-HCV prevalence is highest in Asia, Africa, Eastern Europe, and North Africa & the Middle East, ranging from 2-4%, whereas in North America, Latin American & the Caribbean, most Western European countries and Australia, the anti-HCV prevalence is less than 1.5%. The regional HCV seroprevalence estimates for migrants from this meta-analysis were similar or slightly lower than the corresponding HCV seroprevalence estimates from the WHO in the general population in their regions of origin with the exception of Sub-Saharan Africa and South Asia ([Fig. 1](#F1){ref-type="fig"}) ([@ref45]).

###### 

Demographic and initial characteristics of the 1727 immigrates according to HCV sierology and viraemia (42)

                                             Anti-HCV positive/HCV-RNA-negative subjects (A)   Anti-HCV/HCV-RNA-positive subjects (B)   Anti-HCV-negative (C)   P value
  ------------------------------------------ ------------------------------------------------- ---------------------------------------- ----------------------- -------------------
  Patients (n)                               39                                                31                                       1.657                   
  Age. years, mean ± SD                      30 ±8.2                                           32.9 ± 7.8                               32.1 ± 10 3             0.432
  Males, n (%)                               35 (89.7)                                         25 (80.6)                                1,315 (79.4)            0.133
  Legal status, n (%)                                                                                                                                           
  Undocumented migrants                      22 (56.4)                                         25 (80.6)                                1,076 (65)              0.10
  Low-income refugees                        17 (43.6)                                         6 (19.3)                                 581 (35)                
  Country of origin, n (%):                                                                                                                                     0.0306
  Eastern Europe. 261 cases                  4 (10.2)                                          11 (35.5)                                246 (14.8)              
  Northern Africa. 94 cases                  1 (2.6)                                           1 (3.2)                                  92 (5.5)                A - \> B: 0.02653
  Sub-Saharan Africa. 990 cases              26 (66.7)                                         9 (29.0)                                 955 (57.6)              A - \> C: 0.0017
  India-Pakistan area. 353 cases             7 (17.9)                                          9 (29.0)                                 337 (20.33)             B - \> C: 0.0001
  Other countnes, 29 cases                   1 (2.6)                                           1 (3.2)                                  27 (1.6)                
  In Italy for months, mean ± SD             32.2 ± 41.1                                       49.5 ± 52.7                              38.9 ± 50               0.237
  Years of schooling, mean ± SD              7 ± 36                                            6.4 ± 3.9                                6.7 ± 4.8               0.520
  Declared risk factors,\* n (% by column)                                                                                                                      0.0001
  Drug addiction                             0                                                 3 (9.7)                                  5 (0.3)                 A-\>B = 0,001
  Unsafe sexual intercourse                  11 (28.2)                                         6 (19.3)                                 408 (24.6)              A - \> C: 0,02
  Surgery, dental care, abortion             10 (25.6)                                         27 (87)                                  774 (46.7)              B - \> C: 0,001
  Blood transfusion                          0                                                 0                                        21 (1.3)                
  Other parenteral exposure\*\*              16(41.0)                                          31 (100)                                 1.216 (73.3)            
  Not declaring nsk factors                  5(12.8)                                           0                                        88 (5.3)                

\* *Not mutually exclusive. \*\*The tern other parenteral exposure indudes unsafe therapy injection, acupuncture, tattoo piercing and tnbal practices*

![Anti HCV Seroprevalence stratified by region of origin (map) ([@ref45])](ACTA-89-19-g001){#F1}

Globally, Egypth has the highest prevalence of HCV, with some studies reporting HCV antibody positive rates of up to 15%, with an estimated 10% with chronic viremia.

The largest population of HCV patients worldwide resides in East Asia and the Indian subcontinent, with at least 100 million HCV positive individuals in this region.

The prevalence of HCV in North America and Western Europe is comparatively lower. HCV transmission in Europe and North America is predominantly through IDU. At least 7.3 million people (1.1%) are estimated to be living with HCV in Europe. Estimates suggest that 5.2 million people are anti-HCV positive in the United States. These figures likely underestimate the true prevalence in both regions. These data reveal large differences in the prevalence of these chronic liver diseases among migrant groups and the host nations. In an era of increasing migration, these differences in HBV and HCV prevalence between regions have important implications for public health agencies in host nations. According to UN estimates, the total number of international migrants in 2013 was 231.5 million, making this group larger than the 5th most populous nation. In 1990, 154 million people, or 2.9% of the global population were migrants, whereas the corresponding figure for 2013 was 3.2%. These numbers do not include undocumented migrants of trafficked persons, and therefore likely underestimate the global migrant population. Many of these migrants move into and remain part of ethnic minority groups where traditional social and cultural behaviors that may have adverse implications for exposure to HBV and HCV are reinforced and persist ([@ref16]).

Szabo et al. systematically reviewed 25 articles presenting population-based estimates of HCV prevalence from general population or blood donor samples, and supplemented those with publically-available data, to estimate the total number of persons infected with HCV in Latin America at 7.8 million (2010) ([@ref46]). Of these, 4.6 million would be expected to have genotype 1 chronic HCV. Finally, they calculated that between 1.6 and 2.3 million persons with genotype 1 chronic would potentially benefit from current treatments, based on published estimates of genotype-epidemiologic burden of HCV ([@ref46]).

Studies focused only on the presence of HCV antibodies generally overestimate the disease burden because they include also patients who have been cured, either spontaneously or through treatment. So, although antibodies to HCV (anti-HCV) are at present the most commonly available marker of HCV infection, used both to estimate its prevalence and to compare HCV infection levels globally, the most important indicator of HCV diffusion seems to be its classification into different genetic variants. At present, in fact, the length of the therapy and the opportunity to associate interferon and/or ribavirin with the new direct-acting antiviral (DAA) therapies still remain partially dependent on HCV genotype. Up to now, HCV is classified into seven recognized genotypes on the basis of sequence of the viral genome.

A recent review of the 2016 tried to quantify global anti-HCV prevalence, viraemic rate and genotype distribution to generate a global estimate of HCV burden disease. From this study results that total global HCV prevalence is nearly 2,5% (ranging from 2,9% in Africa and 1,3% in Americas), the global viraemic rate is 67% and the most prevalent HCV genotype is 1 (49,1%) followed by genotype 3 (17,9%). While genotypes 1 and 3 are common worldwide, the largest proportion of genotypes 4 and 5 is in low-income countries. Below we report tabs (Tab.5-7) and graphics that show the results of this study ([@ref44]).

In particular the grapichs below show the situation in Europe.

An European Study contributes to secondary prevention planning in the European Union/

European Economic Area (EU/EEA) by estimating the number of CHC (anti-HCV positive and viraemic) cases among migrants living in the EU/EEA and born in endemic countries, defining the most affected migrant populations, and assessing whether country of birth prevalence is a reliable proxy for migrant prevalence. Anti-HCV prevalence in the general population in the EU/EEA is estimated at 1.4% (range of 0.7-2.2%). However, prevalence estimates range from 0.2% in the Netherlands to 4.4% in Italy and 14 EU/EEA countries are considered endemic by the definition adopted in our study (≥1% anti-HCV prevalence). So Italy was considered both endemic area and host country. The migrant populations account for approximately 10.7% of the total adult population in the EU/EEA although the proportion in each country varies. Nearly 80% of the total migrant population were born in HCV endemic countries. The number and proportion of all migrants that come from endemic countries, at country level and in the EU/EEA as a whole are shown in Graphic below ([Graphic 2](#G2){ref-type="fig"}) ([@ref47]).

###### 

Global Anti-Hepatitis C virus prevalence and numbers of infected individuals ([@ref44])

  Continent                  Anti- HCV prevalence (%)   Viraemk rate (%)   2013 population (millions)   Anti- HCV infected (millions)   Viraemic HCV infected (millions)
  -------------------------- -------------------------- ------------------ ---------------------------- ------------------------------- ----------------------------------
  Africa                     2.9                        70.5               927.0                        26.9                            19.0
  North Africa/Middle East   2.7                        68.8               469.0                        12.7                            8.7
  America                    13                         74.0               953.7                        12.4                            *92*
  Asia                       2.8                        64.4               3985.0                       111.6                           71.9
  Australasia                1.8                        74.8               28.0                         0.5                             0.4
  Europe                     1.8                        72.4               742.5                        13.4                            9.7
  Total                      2.5                        67.0               7105.2                       177.5                           118.9

HCV: Hepatitis C virus.

###### 

Regional estimates of Hepatitis C virus seroprevalence and viraemia ([@ref44])

  Regions                        Anti-HCV prevalence (%)   Viraemic rate (%)
  ------------------------------ ------------------------- -------------------
  Central Sub-Saharan Africa     6.0                       68.5
  EastSub-Saharan Africa         2.4                       65.0
  Southern Sub-Saharan Africa    0.9                       69.0
  WestSub-Saharan Africa         2.4                       79.6
  North Africa and Middle East   2.7                       68.8
  North America, High Income     1.2                       75.7
  Caribbean                      1.5                       70.0
  Andean Latin America           1.2                       70.0
  Central Latin America          1.4                       75.8
  Southern Latin America         15                        79.5
  Tropical Latin America         1.6                       80.2
  Central Asia                   5.8                       48.7
  East Asia                      18                        63.6
  Pacific Asia, High-income      1.1                       70.5
  South Asia                     2.5                       78.5
  Southeast Asia                 1.6                       60.5
  Australasia                    1.8                       74.8
  Europe, Central                13                        76.6
  Europe, Eastern                3.1                       69.6
  Europe, Western                0.9                       71.0

###### 

Regional estimates of hepatitis C virus Genotype

  Regions                        G1 (%)   G2 (%)   G3 (%)   G4 (%)   G5 (%)   G6 (%)   Mixed
  ------------------------------ -------- -------- -------- -------- -------- -------- -------
  Central Sub-Saharan Africa     113      4.0      0.8      82.9              \-       \-
  East Sub-Saharan Africa        36.2     26.8     7.4      16.6     13.0     \-       \-
  Southern Sub-Saharan Africa    31.4     1.2      116      114      35.7     \-       6.7
  West Sub-Saharan Africa        25.5     62.9     4.4      0.6      \-       \-       6.6
  North Africa and Middle East   27.3     0.8      63       65.3     0.3      \-       \-
  North America                  66.3     13.1     15.7     43       \-       0.6      \-
  Caribbean                      83.0     7.2      11       0.6      \-       0.1      7.0
  Andean Latin America           86.0     10       10.0     \-       \-       \-       10
  Central Latin America          74.6     21.6     33       0.1      0.1      \-       0.3
  Southern Latin America         710      133      135      0.9      0.1      0.1      0.1
  Tropical Latin America         64.8     4.6      30.2     0.2      0.1      \-       0.1
  Central Asia                   70.4     8.6      19.6     \-       \-       \-       1.4
  East Asia                      53.5     31.7     5.4      0.1      \-       33       6.0
  Pacific Asia, High-income      58.7     39.7     0.4      0.1      \-       0.5      0.6
  South Asia                     15.5     1.9      66.7     3.7      0.1      0.5      11.6
  Southeast Asia                 35.2     11.1     19.9     0.9      0.4      30.8     1.7
  Australasia                    55.0     6.5      36.0     1.2      \-       13       \-
  Central Europe                 70.0     3.2      21.0     4.9      \-       0.1      0.8
  Eastern Europe                 68.1     4.3      26.6     0.5      \-       \-       0.5
  Western Europe                 55.1     8.9      29.0     5.8      0.2      0.1      0.8

![Anti-Hepatitic C virus prevalence (a) and genotype distribution(b) in Europe ([@ref44])](ACTA-89-19-g002){#G1}

![Total (%) migrant population in each EU/EEA country and the proportion born in endemic countries ([@ref47])](ACTA-89-19-g003){#G2}

Across the EU/EEA, the overall anti-HCV prevalence among migrants from endemic countries is estimated at 2.3%, which corresponds to a CHC prevalence of 1.6% and an estimated 580,000 CHC infections. [Table 8](#T8){ref-type="table"} lists the ten migrant populations with the highest estimated number of CHC cases and the host EU/EEA countries with the largest populations of migrants born in these countries.

###### 

The ten migrant groups (from endemic countries) accounting for the highest number of CHC cases ([@ref47])

  Migrant country of birth   Total adult migrant population   Anti HCV prevalence   Number (rounded) of CHC cases   Host countries (first 6 with largest populations)^a^
  -------------------------- -------------------------------- --------------------- ------------------------------- -------------------------------------------------------------
  Romania                    2,646,392                        3.2                   59,000                          Italy, Spain, Germany, Hungary, UK, Austria
  Russia                     1,713,636                        4.1                   49,000                          Germany, Latvia, Estonia, Italy, Lithuania, Spain
  Italy                      1,114,683                        4.4                   34,000                          France, Germany, UK, Belgium, Spain, The Netherlands
  Poland                     4,103,409                        1.1                   32,000                          Germany, UK, Italy, Frrance, Ireland, The Netherlands
  Morocco                    2,418,072                        1.6                   27,000                          France, Spain, Italy, Belgium, The Netherlands, Germany
  Pakistan                   756,170                          5.0                   27,000                          UK, Italy, Spain, Germany, Greece, France
  Ukraine                    993,459                          3.6                   25,000                          Poland, Germany, Italy, Czech Republic Spain, Latvia
  Tgypt                      194,352                          15.7                  21,000                          Italy, UK, France, The Netherlands, Austria, Greece
  Kazakhstan                 807,781                          3.3                   19,000                          Germany, Latvia, Czech Republic, Poland, Lithuania, Estonia
  Nigeria                    313,212                          8.4                   18,000                          UK, Italy, Spain, Ireland, Austria, The Netherlands

^a^if migrant population is at least 1000

The relative proportion (and range) of infected migrants from endemic countries within the overall CHC burden in EU/EEA countries is shown in the Graphic below ([Graphic 3](#G3){ref-type="fig"}).

![Estimated relative contribution (upper/lower range) of migrants to the total number of CHC cases ([@ref47])](ACTA-89-19-g004){#G3}

In particular, considering Italy like host country, from this study result that, nearly 10% of migrant population is born in endemic countries; the migrant groups accounting for the highest number of CHC cases are Egypt, Romania, Russia, Polonia, Marocco, Pakistan, Ucraine, Kazakhstan, Nigeria; the relative contribution of migrants to the total number of CHC cases is nearly 4-5% ([@ref47]).

Discussion {#sec1-5}
==========

From the data of this work (and from the review on HCV and drug addiction), it is possible to identify the extent of interventions that can be envisaged in the general view of elimination of HCV from the country, which can be substantially theoretically implemented the use of eradicating drugs. In this sense it is possible to proceed with a general population or with a view of a special population. The special populations, precisely because they are delimited, could be an element of intervention from a more immediate part, because they investigate where HCV is expected and a survey is also made to evaluate the emergence of the submerged, on the other they can being an element of greater refractoriness for a number of reasons (many migrant populations, as well as drug addicts, are not easy to manage). To this, in relation to this specific work, other considerations must be added.

Although many data suggest that HCV infection could be eliminated in the next 15-20 years with focused therapeutic strategies, a good understanding of HCV infection should be required to develop strategies to prevent new infections ([@ref44]).

To achieve the ambitious elimination targets set out by the WHO of a 90% reduction in new infection and a 65% reduction in mortality from viral hepatitis by 2030, significant scale up of our current effort will be required. Effective therapy was critical to even consider elimination but it is important to recognize that therapy is necessary but entirely insufficient on its own to achieve elimination. HCV disproportionately affects marginalized people, like migrants and refugees, but high quality data from such populations are very limited. Such individuals often have very limited or no access to primary health care ([@ref48]).

Patients in early stages of the disease are generally asymptomatic, and therefore most

patients present in the late stages of HCV disease, when treatments are less effective and complications or death are unavoidable. In recent years, highly effective but very expensive curative treatments have emerged. Early diagnosis and treatment may limit the burden of the disease in the EU/EEA, for example is necessary to screen migrants when HCV prevalence in their countries of origin is higher than those of European settlement countries. Defining high prevalence regions and determining the effectiveness, acceptability, cost and affordability of screening and treatment from both an EU/EEA migrant and a public health perspective are necessary ([@ref49]).

A recent review supports the effectiveness and cost-effectiveness of HCV screening in populations at risk for HCV infection, including migrants from intermediate and high HCV prevalence countries (anti-HCV ≥ 2% and ≥5%, respectively). Migrant populations in the EU/EEA face difficulties accessing care and treatment as a result of numerous barriers at the patient, provider, and health system level. To reach HCV elimination goals in the EU/EEA dramatic scale up of HCV testing with diagnosis of all groups at HCV risk, including migrants, and linking those found to be positive to care and treatment will be required. Migrants living in the EU/EEA bear a disproportionate burden of HCV . They are older and more likely to have advanced liver disease and hepatocellular carcinoma compared to non-migrants at the time of HCV diagnosis. The data suggest that early screening of migrants based on the HCV prevalence in the country of origin with linkage to care and treatment could prevent liver related sequelae in the migrant population and would be cost-effective ([@ref50]).

Other authors, already mentioned, say that in countries where HCV prevalence is high in the general population and the contribution of migrants is low, it may be more cost-effective to implement population-based screening ([@ref47]).

Conclusion {#sec1-6}
==========

Italy is a country that has fought hard to allow the diagnosis of HIV free of charge but the infectivologists are now also struggling to ensure the free diagnosis of HCV to the general population since, on this front, foreigners are more likely to be present temporarily in our country while a citizen must pay the exam. Therefore, also to act in a ministerial context in this field, the contained here constitute a possible basis for discussion, since we are able to tell the decision-makers of the health policies the reality we know and, broadly speaking, what can be expected from the epidemiological profile as a consequence of the implemented interventions.
